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ABSTRACT 



A semantic differential processing system was designed 
to economically facilitate the collection and analyses of 
large amounts of data. The collection form was designed on 
an optical scanning form which may be overprinted with 
random orderings of concepts, scales, and scale polarities. 
A FORTRAN program “unscrambles" the scale responses. The 
output includes an interconcept D-matrix for the semantic 
space and each dimension. The reordered responses are 
punched in a deck for input to other analytic programs. 



A SEMANTIC DIFFERENTIAL 



PROCESSING SYSTEM 



INTRODUCTION 

Flexibility is the byword to data processing in a large urban school 
system. The typical "one shot" solution mode becomes almost impossible 
because of the. large volume of "regular" demands upon data processing re- 
sources. There are simply insufficient personnel, equipment, and hours 
to be able to produce a "one shot" solution for every problem that develops 
in educational research. One mode of problem solution is to design a system 
that has the flexibility to meet the parameters of many "one shot" problems. 
This is what we have tried to do in designing a semantic differential pro- 
cessing system. 

OBJECTIVES 



la. Economy 

It was essential that the system be economical * that is, 
the entire system should function with a minimum of clerical 
operations and preferably it should function entirely on data 
processing machines. 

lb. Large volume processing 

The system should be able to handle large quantities of 
data in terms of numbers of respondents and in terms of the 
number of responses per respondent. 

lc. Age range of respondents 

The system should be able to accommodate first grade pupils 
to adults. 

2. Reduction of response set effects 

The system should accommodate reduction of response set 
effects by randomizing ordering of scales and concepts and 
polarity of scales. 

3. Independent variables 

The system should Incorporate coding of independent 
variables to facilitate research design analyses. 



4a. Semantic differential outputs 

The system should produce output displays which are 
interpretable by the researcher and contribute to his under- 
standing of the information being developed by the system. 

4b. Output data for analyses inputs 

The system should provide outputs which may be used as 
inputs to other analysis systems such as multivariate analysis 
of variance and factor analysis programs. 

METHODS 

1 . Design of data collection forms 

Since the School District of Philadelphia leases an OpScan 100 for 
processing of various data forms, OpScan forms were chosen. The OpScan 10C 
processes forms rapidly enough to facilitate economical processing of masses 
of data while allowing a high level of flexibility in the layout of forms. 

It was desired to accommodate three different age groups of respon* 
dents: primary gradej, intermediate grades, and secondary level pupils. Three 
basic forms were designed: a scale length of three for primary pupils, five for 
intermediate pupils, and seven for secondary pupils and adults. 

Regardless of scale length, each form contained response areas for 
four concepts with nine scales for each concept. In addition, each form con- 
tained an area for subject ID, concept ID, and design (independent variable) 

codes . 

The forms were designed with the areas for subject ID, concept ID, 
design codes, concept labels, scale adjectives, and response blocks preprinted. 
The forms could then be overprinted, using offset printing, with the desired 
concept labels and scale adjectives. This procedure allowed the researcher 
complete freedom in choice of concepts and scales for a given form page. 

2. Randomization of concepts and scales 

It was desired to reduce effects of scale order, concept order, and 
constant polarity of scales by allowing random ordering of concepts, scales, 
and scale polarities. The overprinting feature permitted such randomization up 
to a limit of forty page variations. It was possible to overprint several re- 
arrangements of the same concepts and scales so that orders of presentation 
could be varied within a given study sample. Different subjects within the 
same sample could be presented the same concepts and scales but in different 
orderings. The reorderings could be completely random or systematic as desired. 
Maximums of twenty eight concepts, nine scales, and forty rearrangements or 
"pages" were accomodated by the analysis program. 



3. Independent variables 



Four fields were provided for coding independent variables. These 
included grade level, sex, pupil ID, and treatment code. In addition, two 
form indexing fields were provided, "page sort" and "page code. The four 
independent variable fields could be used as desired by the researcher. The 
"page sort" field was used by the analysis program to identify the concept 
and scales of a given page form. These "page sort" values must begin with 01 
and continue up to a maximum of ^0. The program used this value as an index 
to enter the "unscrambling" key in order to properly process the scales and 
concepts on the page. 

4. Data reduction and analysis 

Once the forms were completed by the subjects they were processed on 
an OpScan 100 Optical Reader. Each form produced a punched card containing 
the independent variable information and the subject's responses on thirty-six 
scales, usually nine scales on each of four concepts. Up to seven forms 
(twenty-eight concepts) could be accommodated per subject. There was no limit 
on the number of subjects included. 

A FORTRAN program was written which read each card, identified the 
page, and assigned its responses to the appropriate scales and concents . The 
program accepted the cards in random order, reordered, and repolarlzad the 
scale responses and assigned them to their concept as specified by tie researcher 

with parameter cards. 



The following list shows the program's overall logic in maj nr component: 



2. PARAMETERIZATION: Concepts, scales, factors, scale length, lumber 
of observations, and various options are specified. (Also included 
are diagnostic test of these parameters.) 

3. INITIALIZATION OF MATRICES TO 0. 

4. DATA READ, SORT AND ACCUMULATION: Data from each card Is read and 
sorted based on parameter specification. If, for example, a particular 
scale is identified as having reversed polarity, a complimenting trans- 
formation takes place. After sorting, each cell In the data matrix is 
accumulated and contains average scale scores for each concept. These 
averages are then printed. 

5. COMPUTE CONCEPT AVERAGES: Concept averages are computed for each factor 
and may be printed. 



form: 



1. START: Read and print comments, problem description, labels for 
scales, concept and factors specified. 
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6. COMPUTE D MATRIX: A matrix of Pythagorean distances between concepts 
is generated for: a) each factor; and b) a generalized semantic soace 
with as many dimensions as there are factors. Each matrix is printed. 

7. OPTIONAL OUTPUT OF REPOLARIZED AND REORDERED SCALE RESPONSES (in card 
form for further analysis). 

It was assumed that the researcher had previously determined that the 
semantic space of interest contains three or fewer orthogonal dimensions and 
that a maximum of nine scales were used to determine the space. As many inde- 
pendent problems as desired may be submitted with one pass of the program. 

RESULTS 

The program produces an interconcept distance matrix^ for each dimension 
and for tne three dimensional semantic space. The single dimension interconcept 

distances are the differences of concept means and are reported in the upger 
half of a concept by concept matrix. (The mean differences may be negative.) 

The mean differences are squared and accumulated in the lower ha I f of the con- 
cept by concept matrix. The square root of the accumulated mean differences 
are the semantic space interconcept distances and are reported in the I owe r 
half of the final matrix. These distances are computed by: 

v - i/PT-v" 

where Dj^ - s j n terconcept distance, 

X is the concept factor mean, 

i is the factor, 

j is concept j, 

k is concept k, 

m is the number of factors, 

and it Is assumed that factors are orthogonal. 
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The researcher may scan the printed matrix to determine how distant in 
terms of factor means are various concepts from each other on each of the 
factors and in up to a three dimensional space. 

IMPORTANCE 

The processing system allowed the researcher to process large quantities of 
semantic differential data with an optimum economy while providing great freedom 
in the selection of concept orderings, scale orderings, and polarities. 

The program enabled the researcher to determine the interconcept distances 
from data which was presented to respondents in up to forty different randomly 
ordered and polarized displays of the scales and concepts. The program also 
provides the option of punching subjects' responses in a standard order of con- 
cepts, scales, and polarities for input to other analysis systems. The system 
permitted the researcher to economically and efficiently utilze the semantic 
differential technique in the measurement of attitudes. 
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